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ABSTRACT
An authentic regional planning public workshop activity 
was modified and used to introduce the Earth surface
portion of an Earth Science lecture course.
Undergraduate non-science majors completed the
activity during the Spring 2003 semester at Middle
Tennessee State University in Murfreesboro, TN. Most
activity participants lived within incorporated areas in
one of America’s most rapidly urbanizing metropolitan
statistical areas (Nashville, TN). Participants completed
the activity during three fifty-minute lecture periods and
a small part of a fourth lecture-period, and worked in
eight-student groups during two-thirds of the activity.
They applied map-reading skills and learned about the
local environment while forming opinions about how
the region should grow, exploring the potential
consequences of their preferences (for both developers
and the environment), and making judgments about the
relative importance of various environmental challenges
and hazards. A participant survey showed that most
supported the continued development and re-use of the
activity, as well as the development of one to three
additional three-lecture-period activities. Activities like
this one may better-serve students who like to learn
through face-to-face interactions with peers and
teachers.
INTRODUCTION
During the last three decades, geoscience content and
pedagogy have both changed. In response to
undergraduate interest, many geoscience curricula
added environmental content (e.g., Keller, 2002; Skinner
and Porter, 2003) and a fuller discussion of the
connections between Earth Science and society (e.g.,
Evans, 1994; Guerra, 1999; Schneiderman, 2000). While
many teachers modified “what they teach,” they
discovered the great importance of “how they teach it.”
Consequently, many geoscience teachers have joined the
broader movement to augment teacher-centered lectures 
with student-centered activities promoting peer
interaction (e.g., King, 1993; Cooper, 1995; Stokstad,
2001; Fagan et al., 2002; Harris, 2002). Some notable
student-centered geoscience innovations have involved
problem-based learning (e.g., Smith et al., 1995),
think-pair-share (Reynolds and Peacock, 1998), and
other forms of cooperative or collaborative learning (e.g., 
Basu and Middendorf, 1995; Bykerk-Kaufman, 1995;
Macdonald and Korinek, 1995; Tewksbury, 1995). By
combining innovative pedagogy with interesting
content, teachers help undergraduates learn.
In many urbanizing areas, accounts in the popular
media (e.g., Pederson et al., 1999; El Nasser and
Overberg, 2001; El Nasser, 2003) and scholarship in the
liberal arts (e.g., Kunstler, 1993; Moe and Wilkie, 1999;
Duany et al., 2000) may stimulate undergraduate interest 
in urban growth, and could motivate inquiry into the
environmental geosciences. For example, between 1990
and 2000, population growth in the Nashville
metropolitan statistical area placed it in the national top
15% (U.S. Census Bureau, 2002a) and two counties
within the area ranked in the top 3% (U.S. Census
Bureau, 2002b), attracting the attention of both the local
and national media. Locally, the Nashville Tennessean
published a three-part in-depth analysis of growth
(Peirce and Johnson, 1999a, 1999b, and 1999c), and
publishes a recurring “Growth and Development”
sub-section within its “Local News” section. Nationally,
an article in USA Today described the area as the most
sprawling metropolis with more than one million
inhabitants (El Nasser and Overberg, 2001), and a recent
article in that periodical revisited a rapidly growing
county on the fringe of the metropolitan area (El Nasser,
2003). Within the metropolitan statistical area,
undergraduates also learn about urban growth through
courses offered by various universities, including
Middle Tennessee State University (MTSU) in suburban
Murfreesboro. At that university, courses in geography,
political science, sociology, business, and recreation
management include growth-related content. Interest
generated by these courses and by the popular media
might stimulate undergraduate interest in
environmental geology.
HUMAN-ENVIRONMENT INTERACTIONS IN 
THE NASHVILLE, TN METROPOLITAN
STATISTICAL AREA
As in much of America, Nashville area developers have
to surmount environmental challenges rooted in the
area’s bedrock geology, geomorphology, and climate.
Limestone lurks beneath much of the area (Crawford and 
Veni, 1986), and slightly less than 50 in. (127 cm) of
precipitation falls annually with about half infiltrating or
running off (Moore et al., 1969). Together, the limestone
and the relatively wet climate set the stage for
karstification and associated environmental challenges
like subsidence and sinkhole flooding. In addition,
stream flooding troubles residents locally (e.g., Law,
2002). Geomorphically, much of the area’s population
lives in the bowl-like Central Basin, but hills dot the
Basin and the rugged Highland Rim surrounds it (Miller, 
1974). These hills are unsuitable for some uses (e.g.,
shopping malls and high-density residential
development), and, locally, host slippery soils (e.g., True
et al., 1964; True et al., 1977; North, 1981). In addition,
mass wasting happens on a small fraction of these hills
(Miller and Wiethe, 1975). Although none of the above
challenges preclude development, people need
information about the Earth to overcome them.
People also need information about the Earth to help
them make decisions about environmental protection
because development changes the environment,
affecting air and water quality and wildlife habitat. For
example, the Nashville area ranks among the twenty-five 
smoggiest according to the American Lung Association
(2003) because of emissions from automobiles, nearby
power plants, and distant human sources (Meagher et
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al., 1998; St. John et al., 1998; Valente et al., 1998). In
addition, the urban heat island effect (Banta et al., 1998;
Daum et al., 2000; McMillen et al., 2000) and chemicals
released by some vegetation (Helmig et al., 1998; Roberts
et al., 1998; Golden et al., 1998) exacerbate the smog. In
contrast, overall water quality remains relatively good
(U.S. Environmental Protection Agency, 1999a), but
urban stormwater and sediment eroded from
construction sites seriously impair some waterways
(Denton et al., 2002; Goodhue et al., 2002). Water quality
and habitat loss are of particular concern because the
area’s forest and freshwater ecosystems are among the
most diverse in North America (Stein et al., 2000), and the 
area contains a relatively large number of at-risk aquatic
and wetland species (U.S. Environmental Protection
Agency, 1999b). In addition, the karst landscape hosts
much unique life both underground (e.g., Hobbs, 1992;
Peck, 1997) and in island-like Cedar Glades on the
surface (e.g., Baskin and Baskin, 1989; Quarterman, 1989;
Quarterman et al., 1993). As these examples illustrate,
undergraduates need information to help them make
decisions about how to protect the environment from
development.
To teach lo cal en vi ron men tal in for ma tion to un der -
grad u ate non-science ma jors, I ob served au then tic re -
gional plan ning pub lic work shops and have be gun
adapt ing work shop ac tiv i ties for un der grad u ate use. As
a first step in ad ap ta tion, I fa cil i tated a three-lec -
ture-period stu dent-centered group ac tiv ity in two hun -
dred-student sec tions of an in tro duc tory Earth Sci ence
course for non-science ma jors dur ing the Spring 2003 se -
mes ter at MTSU. Two days af ter un der grad u ates com -
pleted the ac tiv ity, a par tic i pant sur vey showed that
most thought the ac tiv ity helped them learn in for ma tion, 
sup ported the fur ther de vel op ment and re-use of the ac -
tiv ity, and sup ported the de vel op ment of one to three ad -
di tional three-lecture-period ac tiv i ties.
AN AUTHENTIC REGIONAL PLANNING
ACTIVITY
To explore ways to use regional planning to teach
environmental geology, I observed three public regional
planning workshops in Nashville, TN between 2000 and
2002. These workshops were organized by non-profit
Cumberland Region Tomorrow (CRT), a “citizen-based
organization dedicated to planning for the future
livability and economic vitality of the ten-county Middle
Tennessee region” (Cumberland Region Tomorrow,
2003). CRT hired Oregon-based planning consultants
Fregonese, Calthorpe, and Associates (FCA) to facilitate
workshops like those held by FCA in Chicago, IL, Salt
Lake City, UT, Austin, TX, and several other
communities (Fregonese, Calthorpe, and Associates,
2003). At the Nashville workshops, I observed a
widely-used authentic regional planning activity.
A GROUP ACTIVITY FOR UNDER-
GRADUATE NON-SCIENCE MAJORS
I have begun to adapt the FCA workshop activity as an
introduction to the Earth surface portion of a
hundred-person introductory Earth Science lecture
course for non-science majors. As a first step, I created,
implemented, and evaluated a relatively simple
student-centered group activity requiring three
50-minute lecture periods and a small part of a fourth
period. I used the simple activity to generate and
document undergraduate enthusiasm for pedagogic
change. With the support of the undergraduates, I will be 
able to develop a full problem-based learning activity
(sensu Barrows, 1986 and Smith et al., 1995) in the near
future.
Brief De scrip tion of the Course and the Ac tiv ity Par -
tic i pants - The ac tiv ity was a small part (6 1/4 % of
course du ra tion and 6 2/3 % of exam ques tions) of a pre -
dom i nantly teacher-centered course. Through out the
bulk of the course, most lec ture time was de voted to
PowerPoint pre sen ta tions, al though I spent some time
an swer ing stu dent ques tions. I em pha sized se lect fig ures 
and pas sages from the text (Tarbuck and Lutgens, 2003),
but un der grad u ates could an swer most exam ques tions
by re call ing in for ma tion from notes (writ ten, pho to cop -
ied, and dis trib uted by me) or lec ture pre sen ta tions. As
out lined above, the course was largely teacher-centered.
Survey and exam results for undergraduates
involved in every part of the student-centered activity
(“activity participants”) suggest that they were a
relatively “high-performance” subset of the class, and
that many of them lived within incorporated areas but
outside the Nashville municipal boundary. “Activity
participants” are those students who attended all three
activity lecture periods and the brief fourth-period
summary, and comprised a little more than one quarter
of undergraduates enrolled in two hundred-person
lecture sections. (The number of activity participants was 
much smaller than the number of enrolled students
because lecture attendance was “mandatory but not
monitored” and the rest of the enrolled students skipped
at least one part of the activity.) On a subsequent exam,
activity participants scored 9% higher than the rest of the
class on questions unrelated to the activity, and the
difference between the two populations is statistically
significant (chi-square, p<0.05), suggesting that
participants were a relatively “high-performance”
subset. In addition, 71% of activity participants lived
within incorporated areas and 92% identified a
community other than Nashville as the closest
urbanization to their home. Of students living in or near
an outlying community, 52% lived in or near
Murfreesboro, a community where the population
increased by about 50% between 1990 and 2000
(Nashville Tennessean.com, 2000). In summary, activity
participants were relatively “good” students and both
the built environment and urbanization are relevant to
the places where most of them live.
The Activity - In the activity, participants applied
map-reading skills and learned about the environment
while expressing opinions about growth, exploring the
potential consequences of their growth preferences (both 
for developers and for the environment), and making
judgments about the relative importance of various
environmental challenges and hazards. During the first
lecture period, participants formed and recorded
opinions about where people should (and should not)
develop land around Nashville. I summarized their
opinions at the beginning of the second lecture period,
emphasizing their preference for widespread
development on karst, and then they watched a video
describing some of the challenges encountered by people 
living on karst. During the third lecture period, they
explored other challenges and hazards, and formed
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opinions about their relative importance. Finally, during
a small part of a fourth lecture period, I summarized the
entire activity.
During the first lecture period, participants formed
opinions about how the region should grow and
recorded their opinions in written and graphic form.
Before the lecture period, I affixed several 36inX36in land 
cover/land use maps (Table 1A, Figure 1A) to the walls
of the lecture hall. Then, I randomly divided the class
into groups of eight students and assigned a map to each
group. After collecting around a map, each group chose a 
“secretary” (i.e., a facilitator with no prior preparation).
The group members discussed where people should and
should not develop land, and the secretary recorded
their opinions. Then, the members indicated where they
thought people should develop land by affixing
4cmX5cm Post-it® notes to the map. The scale of the map
(roughly 1:250K) was such that twenty-one of these
Post-it® notes represented the amount of land that
people will develop by 2020 according to population and
land consumption projections (UT-Center for Business
and Economic Research, 1999; Cumberland Region
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A
Biosphere
Map Name Author URL
Circa 2000 land
cover/land use map of
the Nashville area, NT
Abolins under a
sub-contract from FCA
N/A. Similar in detail and general character to the circa 1993
National Land Cover Dataset,
http://landdcover.usgu.gov/natllandcover.html
Aquatic/Wetland
Species at Risk
U.S. Environmental
Protection Agency http://www.epa.gov/iwi/1999sept/iv8_usmap.html
Atmosphere
Map Name Author URL
U.S. Tornado Frequency 
Map
Oklahoma Climatological
Survey http://k12.ocs.ou.edu/teachers/graphics/TornadoFreq.gif
U.S. Thunderstorm
Frequency Map
Oklahoma Climatological
Survey http://k12.ocs.ou.edu/teachers/graphics/TstormFreq.gif
B
Geosphere
Map Name Author URL
2002 National Scismic
Hazard Map U.S. Geological Survey
http://geohazards.cr.usgu.gov/eq/2002April03/US/USpga500v.g
if
Seismicity of Tennessee U.S. Geological Survey
http://neic.usgs.gov/neis/states/tennessee/tennessee_seismicity.
html (analogous maps for other states at
http://neic.usgs.gov/neis/states/)
Landslide Overview
Map of the
Conterminous United
States
U.S. Geological Survey http://landslides.usgs.gov/html_files/landslides/nationalmap/national.html
Slope and elevation
Compiled by FCA from
the National Elevation
Dataset
http://gisdata.usgs.net/ned/default.asp
Hydrosphere
Map Name Author URL
Karst Hazard
Assessment of
Tennessee
Crawford and Veni (1986)
Activity participants investigated published hard copy. (National
karst map available on-line at
http://www.caves.org/pub/journal/PDF/V64/v64n1-Veni.pdf)
Overall Watershed
Characterization
U.S. Environmental
Protection Agency http://www.epa.gov/iwi/1999sept/catalog.html
Urban runoff potential U.S. EnvironmentalProtection Agency http://www.epa.gov/iwi/1999sept/iv11_usmap.html
Agricultural runoff
protection
U.S. Environmental
Protection Agency http://www.epa.gov/iwi/1999sept/iv12_usmap.html
Table 1.  Sources of small-scale environmental maps examined by undergraduates during the third lecture
period of the activity.  (A)  Biosphere and atmosphere.  (B) Geosphere and hydrosphere.  In addition, students
were told that the area’s air quality is generally regarded as “poor” (e.g., American Lung Association, 2003). 
All of the maps are public domain taxpayer-funded graphics or were produced by institutions supporting their 
fair-use for education.  Most were downloaded from the internet, cropped and enlarged with Adobe
Photoshop, and printed on a thirty-six inch plotter at a scale of 1:250K or less.  In addition, the
Environmental Protection Agency water quality maps required much re-touching to improve clarity after
enlargement.
Tomorrow, 2002b). The members used the map and the
secretary’s written record to express their development
preferences. 
Between the first and second lecture period, I
summarized the participant maps with a four-step
methodology adapted from FCA. First, I took a digital
photo of each map (eleven maps in all). Second, I
co-registered the maps using the ImageWarp ArcView
extension (McVay, 1999). Third, I digitized the locations
of the Post-it® notes on each map. Fourth, I created a
single summary map combining the Post-it® locations
from all eleven maps (Figure 1B). This summary map
distinguishes between areas deemed suitable for
development by the participants (gray and black) and
those that they wanted to set aside (white). Comparison
of the summary map with a sinkhole density map
(Crawford and Veni, 1986) shows that participants think
many karst areas are suitable for development (black).
During the second and third lecture periods,
participants considered the consequences of their
growth preferences – both for developers and for the
environment. At the beginning of the second lecture
period, I displayed the summary map and noted the
extensive karst areas deemed suitable for development
by participants. After this (hopefully) motivating
introduction, the participants watched a twenty-minute
video (Jackson et al., 2001) describing the challenges
associated with life in karst country and some of the
possible solutions. I stopped the video frequently to
emphasize and review information, and the participants
took notes. The video provided field observations and
expert knowledge, helping the participants understand
the potential consequences of their growth preferences.
During the third lecture period, participants used
maps and related text to further explore these potential
consequences and think about the relative importance of
various environmental challenges in the Nashville area.
Before the lecture period, I affixed small-scale
environmental maps (Table 1) to the classroom walls. At
the beginning of the lecture period, participants rejoined
their eight-person groups, and received a text handout to 
help them interpret the maps. Members of each group
were told to pretend that they belonged to a regional
committee identifying priorities for federal funding. For
example, did they think it was more important to obtain
funds to study and prepare for earthquakes or to
research and combat air pollution? To develop a list of
priorities, the groups rotated among the maps, spending
about five minutes examining and discussing each. After
examining all of the maps, the participants returned to
their seats to share their priorities with the class. Finally,
at the beginning of the fourth lecture period, I briefly
summarized the entire activity.
EVALUATION
I facilitated the activity in two hundred-person lecture
sections during the Spring 2003 semester, and, two days
after the fourth lecture period, each undergraduate
completed ten multiple-choice and true/false questions
(Table 2) by recalling information gleaned from the
maps, accompanying text, video, and brief teacher
presentations. Students also expressed opinions about
the educational utility of the activities (Figures 2-5).
These figures depict results from the “initial
implementation” (the first lecture section in which I
facilitated the activity) and the “subsequent
implementation” (the second lecture section). Responses
suggest that information recall was about the same in
both sections (Figure 2), and that a majority thought the
activities helped them learn (Figure 3), supported the
continued development and re-use of the activities
(Figure 4), and thought I should develop one to three
additional week-long student-centered group activities
(Figure 5). However, the activity displeased a larger
minority involved in the initial implementation. These
results suggest that the initial implementation of the
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Figure 1.  (A)  Highly generalized map of the Nashville
area showing existing urban areas (gray), political
boundaries, names of counties (all capitals) and
county seats, proposed (queried) and existing major
roads, and major water bodies (black).  See inset for
location within Tennessee.  The detailed map used
during the activity was similar in general character to 
the one described by Vogelmann et al. (2001).  (B) 
Areas designated by undergraduates as suitable for
development (gray and black), including areas with a
sinkhole density greater than 1% (black).  Sinkhole
density generalized from Crawford and Veni (1986).
activity caused more unhappiness among participants,
but did not hurt their ability to recall information.
DISCUSSION
Why did the initial implementation cause more
unhappiness? The answer may involve one or both of
two problems. First, the initial implementation involved
more undergraduates: 6 groups with a total of roughly 48 
undergraduates of whom 30 participated in every lecture 
period. In contrast, the subsequent implementation
involved 5 groups with a total of roughly 40
undergraduates of whom 23 completed all parts. Due to
the larger number of groups, some groups crowded
others, and, in addition, the larger number of students
generated more noise. Second, the initial implementation 
suffered from technical glitches, particularly during the
summary at the beginning of the second lecture period.
The results may indicate the need for special measures
(e.g., additional space) to accommodate larger classes,
and/or the wisdom of rehearsing all parts of a new
activity before the initial implementation.
As I continue to develop my activity, what existing
resources might I consult? Numerous publications
contain information about urban geology and closely
related topics, including Spangle (1970), Flawn et al.
(1970), Burger (1973), Fetter and Hoffman (1975), Carson
and Sadd (1991), Nuhfer et al. (1993), Ross (1995), Doss
(2000), and Heiken et al. (2003). Pedagogically, the
groups involved in my activity were most similar to
those engaged in collaborative learning (sensu
Macdonald and Bykerk-Kauffman, 1995) because the
groups examined a relatively open-ended problem, had
incomplete information, and were not expected to find a
single “right” answer. Consequently, I will look closely
at previous collaborative learning efforts (e.g., Smith et
al., 1995; Bart and Cichowicz, 1996) as I more fully
develop the group pedagogy.
How might an Earth Science teacher develop a
similar activity at his or her institution? To develop and
implement a similar activity, an Earth Science teacher
would need local maps and space for group work. The
teacher could obtain the maps in either of two ways: (1)
by working with a spatial analysis/visualization
laboratory or (2) by using published hard copy maps. For 
the most part, I followed the first approach because it let
me customize the maps and because I could: I have the
necessary skills and ready access to a full suite of
geographic information system and computer
visualization resources. A teacher with similar skills and
access (or a teacher working with someone who has
them) could obtain data from sources like those listed in
Table 1, modify the data as appropriate, and plot the
maps. Although a growing pool of college Earth Science
teachers have the necessary skills and access, various
institutional hurdles may render the first approach
impractical, and force a teacher to adopt the second
approach. In the second approach, I suggest using road
maps or USGS 1 deg X 2 deg sheets for the
first-lecture-period activity involving Post-it® notes.
Between the first and second lecture periods, the teacher
could summarize the participant maps by visually
inspecting them and manually affixing Post-it® notes to
a single summary road map or 1 deg X 2 deg sheet. For
the second lecture period, a teacher could provide a
relevant video, a guest speaker, or a field experience
(virtual or live). Finally, environmental maps for use
during the third lecture period could be obtained from
the state geological survey and/or the USGS. Whether
the teacher adopts the first or second approach, he/she
will need sufficient space for group work. I used a lecture 
hall with ample room for the 40-50 participants in each
section: a 2 m-wide stage, a 2 m gap between the stage
and first row of seats, and a 2 m gap between the last row
of seats and the back wall. If a teacher has more
participants and less space, he/she will have to use a
gymnasium, theater, cafeteria, or other large open room
for first-lecture-period and third-lecture-period group
work. With a little ingenuity, a teacher could develop
and implement a similar activity in any introductory
Earth Science lecture course.
How might a student-centered group activity
support programmatic educational goals? The activity
may be particularly useful in (1) meeting the needs of
undergraduates who prefer face-to-face courses to
on-line ones and (2) helping teachers meet the
expectations of undergraduates enrolled in small (e.g.,
<30 students) lecture courses. First, undergraduates may
attend live lectures because they want to interact
face-to-face with their peers and the instructor, and these
activities facilitate such interaction. Second,
undergraduates enrolled in small classes may expect
more interaction with their peers and with the instructor
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1.  (False)  In karst country, groundwater contamination almost never happens.
2.  (C)  Sediment shed from construction sites can _______.
a.  cause subsidence  b.  contaminate groundwater  c.  plug up sinkholes, causing flooding
3.  (D) Filling sinkholes with trash can ________.
a.  cause subsidence  b.  contaminate groundwater  c.  plug up sinkholes, causing flooding  d.  b and c  e.  a and b
4.  (False) Damaging landslides have never happened in the Cumberland Region.
5.  (True)  In the Cumberland Region, the threat from landslides is mostly confined to Brentwood and adjacent areas
(mostly in Williamson County).
6.  (False) The Cumberland Region contains faults known to have caused damaging earthquakes.
7.  (False) Scientists know with absolute certainty that the Cumberland Region contains no faults which could cause
damaging earthquakes.
8.  (False) The potential for contamination of streams by agricultural runoff is low in most of the Cumberland Region.
9.  (False) Most streams in the Cumberland Region have “more serious” water quality problems.
10. (A) Air quality in the Cumberland Region is considered __________ by most experts. 
a.  poor  b.  intermediate  c.  good
Table 2.  Questions used to assess recall of information gleaned from the activities.
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Figure 2.  Recall of information gleaned from the activity.  Participants involved in the initial
implementation answered an average of 2.1 questions incorrectly and participants involved in the
subsequent implementation answered 2.0 questions incorrectly.  A chi-square analysis of results reveals no
statistically significant difference in performance between the two implementations (p<0.05).  The questions
are listed in Table 2.
Figure 3.  Participant opinions about the educational value of the activity.  A chi-square analysis of survey
results revealed a statistically significant difference (p<0.05) between the attitudes of participants involved
in the initial and subsequent implementations.  Survey question: “On a scale of 1 (not helpful at all) to 5
(essential), how helpful did you find the group activity, video, and wrap-up on Monday 3/31?  (‘Helfpul’ means 
‘helped you learn about the Middle Tennessee environment.’)  Leave blank if you have no opinion.”
Figure 4.  Participant opinions about future use of the activity.  A chi-square analysis of survey results
revealed a statistically significant difference (p<0.05) between the attitudes of participants involved in the
initial and subsequent implementations.  Preferences:
Other – Neither use the activities nor the “usual” teacher-centered lectures.
Lecture – Use the “usual” teacher-centered lectures.
Improve – Improve the educational utility of the activities and re-use.
Re-use – Re-use the activities without modification.
No opinion – No preference.
Figure 5.  Participant opinions about the development of additional three-lecture-period (one week duration)
student-centered group activities.  A chi-square analysis of survey results revealed a statistically significant
difference (p<0.05) between the attitudes of participants involved in the initial and subsequent
implementations.  Survey prompt: “I mainly convert up to three additional weeks of class time to the format
used during the week of 3/24-3/28.  The three weeks would likely involve earthquakes, plate tectonics, and
volcanic activity.”  Participants were then asked to indicate a preference for the number of additional
three-lecture-period activities.
than undergraduates enrolled in large classes. Indeed,
students enrolled in a small class may be put off by an
instructor who holds forth as if he/she were standing on
a remote stage in front of several hundred students. For
this reason, student-centered group activities may better
meet the expectations of undergraduates enrolled in
small classes. As these two examples suggest,
student-centered group activities may better-serve some
undergraduate populations.
SUMMARY AND CONCLUSION
As de scribed in this pa per, I cre ated a three-lec -
ture-period stu dent-centered re gional plan ning group
ac tiv ity for an in tro duc tory Earth Sci ence course by mod -
i fy ing an au then tic half-day pub lic work shop ac tiv ity.
Un der grad u ates in each of two lec ture sec tions worked
in a half-dozen eight-student groups dur ing two-thirds
of the ac tiv ity. Par tic i pants formed opin ions about how
the Nash ville re gion should de velop and ex plored the
po ten tial con se quences of their growth pref er ences.
Eval u a tion re sults show that most par tic i pants sup -
ported the con tin ued de vel op ment and re-use of the ac -
tiv ity as well as the de vel op ment of one to three
ad di tional three-lecture-period ac tiv i ties. How ever,
eval u a tion re sults also sug gest that the ini tial im ple men -
ta tion left sig nif i cantly more un der grad u ates un happy
than did a sub se quent use. The larger num ber of un -
happy un der grad u ates in the ini tial im ple men ta tion may 
un der score the need to re hearse be fore us ing new cur ric -
ula as well as the need for pa tience – on the part of both
the teacher and the stu dents – dur ing ini tial im ple men ta -
tion. I sug gest that the de vel op ment and suc cess ful im -
ple men ta tion of stu dent-centered group ac tiv i ties may
better-serve un der grad u ates who want to learn through
face-to-face in ter ac tions with their peers and the teacher.
Serv ing these un der grad u ates may grow in im por tance
as more un der grad u ates turn to on-line courses, forc ing
live courses to of fer a dis tinctly dif fer ent ex pe ri ence for
un der grad u ates who would rather learn face-to-face.
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